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AT 4597 :
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(i)
(ii)
(iii)
(iv)

(v)
(vi)
(vit)
(viti)

(ix)

$F J97-7 H 35 97 & | @t F97 HAHATH 7 |
T8 Yo7-97 Giel TUS] H f[9ifoa 8- &, @, T, a0q & /
GUZ & H J97 G811 § 18 T Fglahcdid (MCQ) YR % U-Ueh 3eh & o7 & |/
@Ug @ 4 J97 &7 19 T 25 % 37d Tg-370T (VSA) IHR & F1-31 3B & To7
&1
@UE T 5 J57 G&IT 26 T 30 T TY-IF0T (SA) FHR & di7-ald 375 & Fo7 & /
GUE T 7 Jv7 G 31 & 33 a& J4-350F (LA) FHR & Giar-qiel 371 & o7 & /
GUE & § 97 G&I7 34 T 35 H-3TEMRT AHR-ET 3H] & T97 & /
J57-97 § GHy [qhey 787 197 7= 8 | TEf9, @ & & 2 Il 4, §Us T & 2 Yo
H, @v 7 % 3 Y% 7 797 TS & & 2 oA 7 ARk [dHeq &1 JraenT 77 17
g1
Sogpcict HT FTIIT FlAT 3 |
Yilah [Fdiel & HETleiRad JT, STIavaHal STFar 3991T # :

c=3x10% m/s

h =6-63 x 10734 Js

e=16x10"19C

Up=4mx 107" Tm AL

gp = 8854 x 10712 C2 N1 m~2
1

4
me,

=9 x 107 N m?2 C2

g 1 GeaHH (m,) = 9-1 x 10731 kg

=g T ZeIWH = 1-675 x 10727 kg

e T gedqH = 1-673 x 10727 kg
JATENTIET T = 6-023 x 1023 Ifd um A (per gram mole)

e i = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 35 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

In Section D — Questions no. 31 to 33 are Long Answer (LA) type questions
carrying 8 marks each.

In Section E — Questions no. 34 and 35 are case-based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and
2 questions in Section E.

Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10% m/s
h =663 x 10734 Js
e=16x10"C
Up=4nx 1077 Tm AL
gg =8-854 x 10712 C2 NI m~2

1

4
e,

=9x10° N m?2 C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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«vusg <h

fopeht oy foregd Rya % o1 W IEd v g W S B faeg oW F s b
AT HAT 8 | AG e Hl g 2r' B, q AEY gRI A Tohal T aTel
o BT

N
F
16

_)

F F
u @

| =]

(a) (b) (c)

e

foreft enfeaes =metss & fofT, @@ T & @19 afdty R & g8l fa=ror =1 fefua

HE I TS % :
R, R, R, R,
Ing / Ing In) Ing
: : / N
=T =T | ST ———T
(a) (b) (c) (d)

foreht @ot afty o foret ot & il & ofi9 faerR s VR IS @ aa @ 4 A
I Al ST B dl IR "eeht 4 VB J1d1 8 | 39 Aol R 3AT=dieh Ty 2 :

(a) 40 (b) 30 @ 20 d 10
fopell a1 o IR, TEeh STIYEA-HIE &1 &A% (A) Th L & g Tt a6

=R &g @1 &, ¥ s TR 90 Yaizd & W g | ‘A’ %eH o &9 H b
TS oh HAYATE AT (v,) o THHATOT <hl ST ST Hehell 2 :

Vvd vd vq 1 vd
NN /
A A
(a) (b)

A A
(c) (d)

ferelt gfcgrarhia ered =t forell 8 Iraeh o I SAYan gfawr ga & ke @
TR | A8 9qY

(a) QMI gal grI Fldehfyd feham SIT@ |

(b)  CF gdl grr 3TTehiya fepan smam |

(c) TR gd gl JfqehNa qe SeA0T ga g STTehia fehal STUrm |

(d) W gad grI ARG aom g ga gry gfeeiNa foram smam |
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SECTION A

1. A point charge situated at_) a distance ‘1’ from a short electric dipole on its
axis, experiences a force F . If the distance of the charge is 2r’, the force
on the charge will be :

F F F F
a — b) — (c) — (d =
(a) 6 (b) S ) 1 ) 5

2. For a metallic conductor, the correct representation of variation of

resistance R with temperature T is :

R, Bi R R A

Q Q o} QQ

o Q Q [$]

o g = =

3 / 3 s 3

w w2 w w2

ca -5 |t7} -CT:

Q Q Q Q

o't ~ 2=t (=t

+——T =T T S T
Temp. Temp. Temp. Temp.
(a) (b) (c) (d)

3. The potential difference across a cell in an open circuit is 8 V. It falls to
4V when a current of 4 A is drawn from it. The internal resistance of the
cell is :

(a) 40 (b) 3Q () 2Q d 10
4. A steady current flows through a metallic wire whose area of

cross-section (A) increases continuously from one end of the wire to the
other. The magnitude of drift velocity (v of the free electrons as a

function of ‘A’ can be shown by :

vd vd vd 4 vd /
\_ -
A A A A
(a) (b) (c) (d)
5. A diamagnetic substance is brought near the north or south pole of a bar

magnet. It will be :

(a)  repelled by both the poles.

(b)  attracted by both the poles.

(c) repelled by the north pole and attracted by the south pole.
(d) attracted by the north pole and repelled by the south pole.

Class X1l Science www.esaral.com 5
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6. IS JATHR HUSA Eh! BT 8:0 cm 7 TAT S 40 WL 7, 30 FEaier =™
% ;22 e s dwve F ol A A 30 x 102 T A F P
THEHH afas grah &7 H g o W 7 | 39 pvselt H Yfa oifsaw
fa.ar. s (emf) B :

(a) 012V (b) 015V
(c) 019V d 022V

7. @ # felt R@eRR At PSRQ &1 guien T 7 S mfaaE s PQ &
gfeig 4’ & 99 PSRQ 1 Y9 V&0 & | 519 PQ I a1 v & T s St
2 Ifa fa.ar. o1 (emf) 1 ufmor f=forRaa o @ forg w fslt 787 = 2 2

X X X X X X X MX X
s 17 p
xTx X X X X X |[X X M
X I X X X X X X X X
I 1 Ve—
X | X X X X X X X X
xlx X X X _X X X X N
X XR X X X X X Jg X
< X >
(a) FrE 89 (B) b (V)
(c) TfaUY (r) d) PQ i T
8. Tt gutfg =i mafsm @ it gfskan A, mearfg < ufgeret & 9 3=
%I’gﬁﬂ'm@ﬂgf%
dog 1 dog
@ Hog b a
d¢E 1 d(I)E
©  fog @ @
g1 Tdlehl & g 37 8 |
9. WiH gl f % ToRHl Sfeda gUW % AU fore 3R IHeh ardfok widfers &
sTe o1 =Igaw g B @
(a) A (b) f
(c) 2f (d) 4f
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A circular coil of radius 8:0 em and 40 turns is rotated about its vertical

diameter with an angular speed of 25 rad s~! in a uniform horizontal
T

magnetic field of magnitude 3-0 x 1072 T. The maximum emf induced in
the coil is :

(a) 012V (b) 015V
(c) 019V d 022V

Figure shows a rectangular conductor PSRQ in which movable arm PQ
has a resistance ‘r’ and resistance of PSRQ is negligible. The magnitude

of emf induced when PQ is moved with a velocity ¥ does not depend on :

X X % X_ K B X X x
P
X Tx X X X X X |[Xx X M
XIx UIx x % %X %X ||x x
L 1 Ve—
X% lIx % x x WUk x
il | ® x _ x xWx. ¢ N
X X B X X X X X J@Z X
< X >
: = o
(a)  magnetic field (B ) (b)  velocity (v )
(c) resistance (r) (d)  length of PQ

In the process of charging of a capacitor, the current produced between
the plates of the capacitor is :

d¢E 1 d¢E
—'E b) — B
@ Ho dt L no dt
dé 1 d¢E
_'E 4 —_E
© = dt @ g, dt

where symbols have their usual meanings.

For a concave mirror of focal length ‘f’, the minimum distance between
the object and its real image is :

(a) Zero (b) f
(c) 2f (d) 4f

Class X1l Science www.esaral.com
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10. ®T3EINF Y] % IR Hisd H ndl wen i G fefafed @ @ faes

T Bidl 8 ?

@ b =
n n

(¢) n2 (d) n

11.  STEGISH YA 3191 FARIFeh T sfaee 4 Tl BielH i STERNNG HLdTl &
S 38 n = 5 T G I L <l @ | 39 BISH ol qUIeed 8 :
(a) 975 nm (b) 740 nm
(c) 523 nm (d) 95nm

12. THHME T&IT A o T114eh 1 godqE =4 :
(a) A3 & gorard g ?
(b)  A2/3 % g gar 8

(©) A’ % HudTd g B
d A WP TE e

13. dlceS &1 $ig ac @id 9ot ° fordft p-n @fer se oMk i gfdtes @ gaifea
2 | i Yfauy o a0 W ffd dicedr & fow gt faehew @

Vl/\ VW
(a) (b)
N\, >
N i
v V4
(o) ]/\ N\ G
t)
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10.

11.

12.

13.

The radius of the nth orbit in Bohr model of hydrogen atom is

proportional to :

1 1
(c) n2 (d) n

Hydrogen atom initially in the ground state, absorbs a photon which

excites it to n = 5 level. The wavelength of the photon is :
(a) 975 nm (b) 740 nm
() 523 nm (d  95nm

The mass density of a nucleus of mass number A is :

(a)  proportional to Al/3

(b)  proportional to A?/3
(c) proportional to A3

(d) independent of A

An ac source of voltage is connected in series with a p-n junction diode
and a load resistor. The correct option for output voltage across load

resistance will be :

V]/\ \Y%
(a) (b)
/AN ,
\_/ t
V VI\
(c) l/\ /\ (d)
t>

oy

oy
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14. 9 fopelt 49 STd=Tctes ol Tt S 39l 1 3Teq AT § AIfed fohan ST
7, dl:
(a) 39! YUy §¢ STl 3 |
(b) I8 p-IHR T eI &9 1T 2 |
(c) 3| AedaTeTeh H O ol faal (BieT) | 2Afersh 81 & |
(d) HEh (STATHh) TTHTY] AT WHT] §9 AT & |

15. n-THR % Sih FA-AUS ANG H, =T U8 I aofl Eg 3 Il Ha1 &1 Ep
% o9 e i Hife Bt 7

(a) 10eV
(b) 1eV
() 01leV
(d 001eV

o7 T&IT 16 T 18 374FHIT (A) 3K FRI (R) YHR & J97 & | 51 H97 130 70 & —
574 T @l HFHIT (A) T G %1 BRI (R) GRT 371 131 77 8 | d8l I A
137 717 #1sT (@), (b), (c) 3K (d) T 8 g7t v |

(a)  SAMTH (A) 3R HRU (R) gHI T& § 3T HROT (R), AR (A) A
&l SITEAT KT & |

(b)  SAfTH (A) 3R HRU (R) A1 Fal &, Tg SR (R), AR (A)
el AT FgT AT © |

(c)  SANTHA (A) HEl B, T RV (R) TeId & |
(d) 3R (A) TAd @ AT BT (R) oft TAd 2 |

16. 3B YT (A) : 5& fhet SR I T i et aTed Frashia & °§ T I 2,
@ & W@l 39 B8 & i Fifga & St 3 |

FRU(R): IR Th T e 7 |
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14. When an intrinsic semiconductor is doped with a small amount of
trivalent impurity, then :

(a)
(b)
(c)
(d)

its resistance increases.
it becomes a p-type semiconductor.
there will be more free electrons than holes in the semiconductor.

dopant atoms become donor atoms.

15. In the energy-band diagram of n-type Si, the gap between the bottom of
the conduction band E¢ and the donor energy level Epy is of the order of :

(a)
(b)
(c)
(d)

10 eV
1eV
0-1eV
0-01 eV

Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two

statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (a), (b), (c) and (d) as given below.

(a)

(b)

(c)
(d)

Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

Assertion (A) is true, but Reason (R) is false.

Assertion (A) is false and Reason (R) is also false.

16. Assertion (A) : When a bar of copper is placed in an external magnetic

field, the field lines get concentrated inside the bar.

Reason (R):  Copper is a paramagnetic substance.

Class X1l Science
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17.

18.

19.

20.

21.

371 (A) : Tret aum % foheel g1 fargatl & sfie s~ [ BT 2 |

HR (R) : fopet o o |t forg |iq @ @9 g WA & 3 39 YHR
YA Al H el hid 3 |

S7fUHIT (A) : THNI-[AEd THTE ThTR hl HUHS Yehid I HERIA il & |

HRU(R):  <goll G | Mk Rl o TTT Jehrer-foggd 9 e
faferen &t dieran & FETAT B 7 |

wis 9

foret YHT 0T B AT V= (30 x 105 m/s) 1§ 3W & & warfed fee T @
g =g grech &= B-[04T)i +(03T) ;] femmd z@asd s
1 oo aReferd BT | 1, 5 o k S x, y 3R 2 3 % eHRW T
Tfest & qAT Ul U7 o foTu STewr SR geam™ STUTd 4-8 x 107 C/kg 2 |

forelt ufadt fogga & & oo Ifa gehE a9 R uiEd g a3 &
Il Ui fagga & W fomm hifSe | 578 @ fopdept Jeqor s1fees oTart & foman
ST Hehdl B ? 3Tq I <hl gfve HIfT |

(%) B fagra &1 ST W foedt auae 9w o fedt @ mremt W
9% i A FHAA Y58 W IS S A1l TR sTE Eiifey |
YA o TA o 99 1 T ot HIfe |

e
(@) oTvadl gleaieh hl gt § Wradl guasieh i Tefiehdr @it & STt § 2
HRUT qd §Y 1A I hl gfte HIfT |
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17.

18.

19.

20.

21.

Assertion (A) : The phase difference between any two points on a
wavefront is zero.

Reason (R):  All points on a wavefront are at the same distance from
the source and thus oscillate in the same phase.

Assertion (A) : Photoelectric effect demonstrates the particle nature of
light.

Reason (R): Photoelectric current is proportional to intensity of
incident radiation for frequencies more than the threshold
frequency.

SECTION B

A
An alpha particle is projected with velocity v = (3-0 x 10° m/s) i into a
- A A
region in which magnetic field B =[04T) i +(0:3T) j] exists.
A A N
Calculate the acceleration of the particle in the region. i, j and k are

unit vectors along x, y and z axis respectively and charge to mass ratio

for alpha particle is 4:8 x 107 C/kg.

Consider an induced magnetic field due to changing electric field and an
induced electric field due to changing magnetic field. Which one is more

easily observed ? Justify your answer.

(a) Using Huygens’ principle, draw a ray diagram showing the
propagation of a plane wave refracting at a plane surface
separating two media. Also verify Snell’s law of refraction.

OR

(b) Why is a reflecting telescope preferred over a refracting telescope ?

Justify your answer giving two reasons.

Class X1l Science www.esaral.com
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22.

23.

24.

25.

26.

I 3R 41 o=t % Thatll hoEag T I Th-gal T TR0 Hid
3 | IiomHt g1 W SR SR =mam dierarsti i STHTd ST ST |

BRGNS WA 1 FeTaw Sl STa¥ — 136 eV 7 | qIT Iufod raedn |
solaeid 1 fefas et s ifost et w1 8 2

(F) A9 AR gt refaTershl & = faves Fif |
BPE)
(@) omfcfies ar@ iR wwafele se o fhefl pn @fYg SRiis & V-1
AMTTeIUTeRT o1 AL A o ToIu ufqy =yawen difew | fafaewe
TS o V — I Ao 1 e Yefid hif |

geq # e Hifge fh fFef pn @fYr gee # famror 3t e1yarg amd forg
YR Uit fava & oo 4 awem &t & |

Qug

(%) oM@ () ¥ guC gER R Breen & forefl 90 1 ofifer = wmm it =
THM GRATT o6 12 ROMES f84d § | 3= W I favd & |ug 99 *
% C W faga fava i forga & 7@ fifvw |

(@) 9 M@ (i) § T FATAR o™ Fm R & 120° % =19 T TEAH
g w feud B, df g C W fagd fava sma Hifse |

(1) (i1)
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22,

23.

24.

25.

26.

Two coherent monochromatic light beams of intensities I and 41
superpose each other. Find the ratio of maximum and minimum

intensities in the resulting beam.

The ground state energy of hydrogen atom is — 13-6 eV. What is the
potential energy and kinetic energy of an electron in the third excited
state ?

(a) Differentiate between intrinsic and extrinsic semiconductors.
OR

(b) Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in forward bias and reverse bias. Show the
plot of V — I characteristic of a silicon diode.

Briefly explain how the diffusion and drift currents contribute to the

formation of potential barrier in a p-n junction diode.

SECTION C

(a) Twelve negative charges of same magnitude are equally spaced and
fixed on the circumference of a circle of radius R as shown in Fig. (1).
Relative to potential being zero at infinity, find the electric potential
and electric field at the centre C of the circle.

(b) If the charges are unequally spaced and fixed on an arc of 120° of
radius R as shown in Fig. (ii), find electric potential at the centre C.

1) (i1)

Class X1l Science www.esaral.com
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27.

28.

29.

30.

(%) ufatg fore TR gfaenar @ 9 8 2 ITIh ok TG i g o fore
goft LCR ufwy, 1 fohel &I v = v, sin ot ¥ ST 7, 61 Ifdeman =
foTu =ustes Ut hifST |

AYAT

(@) €[ v=v,sinot, MEH o % aRafdd fran s awd g, § @aifTa e
guft LCR Uy o 371G o folt 31 F1a ST | 37 eI T Ioci@
shifs 59 W frel 2ot LCR afwy 1 31gAg stgha AWt &t 2 |
fopeft 2ft LCR wftwer # smgfa < @y fogga am < foemor =t goiv
fore o difem |

s ¢ 1 forell ot gftanforent 8 ufd wehrer oieats | %4 hl @@AT n @ | 39
qRATIeTRT | JaTied 90 1 = I, sin ot 8 | 39 g o (ohe 38k IR 3R
N Wi ! hIg Husell HH L foudl 7 |

(%) Fuscl ¥ i@ fa.ar. 9 (emf) ®1 R 2

(@) FuSc R IRATIRT o S T YTehed T & ?

ST 1 TehrRI-fargld Tuflentur fopet 9T o 56 | Sciggid 3cdsid shi ST
fopE TR AT B 2 989 § ST v |

(%) omufaa fafemn 6 faftm dearett & fau yem-foga g =1 duEs
we fave o | fo=or umw Wiwe guge, qen

(@) mufaa faferwon shi diear o @1 SehmI-foga amr @ fo=or i goriq &
e 7 Eifaw |

(%) BTESIH T % fofT St TR @ difuw | weETh &, v e ik
ITaTh & 1 AT o TSI ThAUI ! 3ifehd HIFTT |

AT

(@) ol Trfenl o T goom™ 9@ & @9 999 Ha1 Td FFadq &
oo &1 guiie o o oM@ Eifuw iR swehl @1 fomiwarsti &1 Ieoi@
I | Fooh AR H IT: ATHT Horad 41 gl & 2
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27.

28.

29.

30.

(a) How does the resistance differ from impedance ? With the help of a
suitable phasor diagram, obtain an expression for impedance of a

series LCR circuit, connected to a source v = v, sin ot.

OR

(b)  Find the condition for resonance in a series LCR circuit connected
to a source v = v, sin ot, where o can be varied. Give the factors on
which the resonant frequency of a series LCR circuit depends. Plot
a graph showing the variation of electric current with frequency in

a series LCR circuit.

A long solenoid of radius r consists of n turns per unit length. A current
I = I sin ot flows in the solenoid. A coil of N turns is wound tightly
around it near its centre. What is :
(a) theinduced emf in the coil ?

(b) the mutual inductance between the solenoid and the coil ?

How does Einstein’s photoelectric equation explain the emission of
electrons from a metal surface ? Explain briefly.

Plot the variation of photocurrent with :

(a) collector plate potential for different intensity of incident radiation,
and

(b) intensity of incident radiation.

(a) Draw the energy level diagram for hydrogen atom. Mark the
transitions corresponding to the series lying in the ultraviolet

region, visible region and infrared region.

OR

(b) Draw a diagram to show the variation of binding energy per
nucleon with mass number for different nuclei and mention its two

features. Why do lighter nuclei usually undergo nuclear fusion ?

Class X1l Science www.esaral.com

17



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP [ ﬁ

31. (&) (@)

(ii)

(ii1)

(@) @

(ii)

(ii1)

Class X1 Science

Qs Y

fer gl § Harm fram %1 Ieorg FHife 3 58 3 s %
fore wifgw &9 4 forfay |
“meE faw gem e # wferfed gt o v o SYoshurud W
snuTid 8 |” Samwe i |
1 STEN A (AW q) T B (AW 2q) A fogai (0, 0) 3R
(a, a) W @ § | A9 AT x-3781 3R y-3787 o STCA Thih
gfewr s 1 ot ) §11 o % wd § A% B smifim
9 Hd T |

3t
2a 1 % AR TS QY E g IR — q % a4 Topefl faga foga
o ey gaad & forel fag W forpa &3 & foiu =asies ogous
HITT |

foreft forgga foga & Frefie wmae w feva foreft g fomg 1 8
et o & TS R | 39 faya & forw faga & fom e wanfaa
qTT 2

sm@ ¥ gt ogEr R V2 m YS1 % @ ABCD & faevif &
Igfenr @ wdem foea foya W@ € | 5@ ol & Hg (0) W I
forera &1 o1 aftmmor iR foem wea ifs |
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31. (a) (@)
(11)

(iii)

(b) (@A)

(ii)

(111)

Class X1l Science

SECTION D

State Coulomb’s law in electrostatics and write it in vector

form, for two charges.

‘Gauss’s law is based on the inverse-square dependence on

distance contained in the Coulomb’s law.” Explain.

Two charges A (charge q) and B (charge 2q) are located at
A N

points (0, 0) and (a, a) respectively. Let i and j be the unit

vectors along x-axis and y-axis respectively. Find the force

A AN
exerted by A on B, in terms of i and j .

OR

Derive an expression for the electric field at a point on the
equatorial plane of an electric dipole consisting of charges q

and — q separated by a distance 2a.

The distance of a far off point on the equatorial plane of an
electric dipole is halved. How will the electric field be affected
for the dipole ?

Two identical electric dipoles are placed along the diagonals of
a square ABCD of side Y2 m as shown in the figure. Obtain
the magnitude and direction of the net electric field at the

centre (O) of the square.

+q -q
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32. (&)
(@)
33. (%)

Class X1 Science

1)

(i)

1)

(i)

1)

forell aRTETEl 3TaFd & SR YT &F & e srEn-Aed e
faRaq | 39 fem =1 3T Hh B @’ 6 foRel gamer b,
E@ g T yarfed & @i R, % g W PEhT &9 & I S
ST Ted Shifee | fohet ey arer & fow e & Y foum
ST <htd U grerehi & Tl i |

I IR TohHT AT shI JATRR &l H 107 m s—1 1 =1 &
qiGhHT R T@T ® | afe e 1 B 10710 m R, o e H
TSR i Il ST g 3o €T T hifoTT |

AYAT

TeehE & H foq fopeft anerdl #g I W SRid 99 6
foTe. =Iete oqa hifvie | 39 9 1 Seoi@ HIfST St 39 5
<t femm =1 faift@ s o T 9= foham STTan & | 98 ¥ <SG
Reh 3TTd 98 o1 (1) SATeehad, 3R (2) feTad g 2 |

3l orel WY HHIAR dR A 3N B 9y § THGE H 25 cm gl W
1 3 ari ¥ fouda foumedt & U 50 A 3R 25 A 9WW
yafEd 81 W 8 | AR B sl 10 cm @FETE W AR A g SR sl
1 gfETer gitehfera hifs |

(1) Ffderter 9ed TR foadd Oed & 9 @ 3+ fafEu |

(2) I o Teferdt g ° foregl a1 enl & 9m faRgu o1 @
et =iers it ==t 8
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32. (a O
(i)

(b) @
(i1)

33. (a) Q)

Class X1l Science

State Biot-Savart’s law for the magnetic field due to a current
carrying element. Use this law to obtain an expression for the
magnetic field at the centre of a circular loop of radius ‘a’ and
carrying a current ‘I’. Draw the magnetic field lines for a

current loop indicating the direction of magnetic field.

An electron is revolving around the nucleus in a circular orbit
with a speed of 107 m s~1. If the radius of the orbit is 107° m,
find the current constituted by the revolving electron in the

orbit.

OR

Derive an expression for the force acting on a current carrying
straight conductor kept in a magnetic field. State the rule
which is used to find the direction of this force. Give the
condition under which this force is (1) maximum, and

(2) minimum.

Two long parallel straight wires A and B are 2-5 cm apart in
air. They carry 5-0 A and 2-5 A currents respectively in
opposite directions. Calculate the magnitude of the force

exerted by wire A on a 10 cm length of wire B.

(1) Write two points of difference between an interference

pattern and a diffraction pattern.

(2) Name any two factors on which the fringe width in a

Young’s double-slit experiment depends.

www.esaral.com
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() I o foret fgferd w4 @ fofEl & e g Tl @ ge
JTeT ThTRT <hl qCTeEd T 100 AT 7 |
1) e 3FTss 3R Frepead! 3fams % = ®ivfa geskT &
et o aferad HifvT |
(2) Taf@i @ 50 cm gt W fod 9 W 39 g1 3f=sel & wew
gt uitepford =iy | 5
ateran
(@) (@)  oshal BSAT R &1 his MAF I8 n; 3R n, JIHGR % a
HIEAH] ! Th-gE | YUsh Hidl & | n, AYecIh & AW H
I3 fogferd fore 38 g8 W gt u W @1 2 3R I3 gRI 3T

STl n, STAATH % TEH H TS H vl WA W2 | u
3R v o S ey FYcad i |

(i) @ H gIMT FER 6-0 cm == & foreft 3@ &g & Mot o
T % g C ¥ 30 cm G W IS DI d1g 1 oigell BHT g3
3 | Tt o 9gred I STace 1-5 7 | 9y | fopet aed fag E W
Mol 6l Tag § ¥ <@ W 39 gaga ol o feufa s
T | 5

3 cm
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(i1) In Young’s double-slit experiment, the two slits are separated
by a distance equal to 100 times the wavelength of light that
passes through the slits. Calculate :

(1) the angular separation in radians between the central

maximum and the adjacent maximum.

(2) the distance between these two maxima on a screen
50 cm from the slits. 5

OR

(b) () A spherical surface of radius of curvature R separates two
media of refractive indices n; and ngy. A point object is placed
in front of the surface at distance u in medium of refractive
index n; and its image is formed by the surface at distance v,
in the medium of refractive index ny. Derive a relation

between u and v.

(i1) A solid glass sphere of radius 6-0 cm has a small air bubble
trapped at a distance 3-0 cm from its centre C as shown in the
figure. The refractive index of the material of the sphere is
1.5. Find the apparent position of this bubble when seen
through the surface of the sphere from an outside point E in

air. 5

3 cm

Class X1l Science www.esaral.com 23
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Qs g

34. ffaRea foa w fagga uftwy sm = gutar 8 | g0 forc@s femi w1 3w
Heh iy gfaeent T amT 3T 3 {40 W favart ST s 9ehd 3 |

a . b R c
L 4
b1 §R2=5OQ
E=60V
d
§R1=1og
r=100Q 4 g
h g f

39 o YR R Ffaifad wei & 3w dife

(%) 38 IO | HH-8 forg T0E fawa | E 2 1

(@) YT bg ¥ & fohat 2 2 1

(M) ufeie Ry o RRG o fohamn favarm 2 2 2
EPE)

(M) wfedy R, # wft & fepaqan 2 2 2
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SECTION E

34. The following figure shows a circuit diagram. We can find the currents

through and potential differences across different resistors using

Kirchhoff’s rules.

a R b R c
A 4
bi R2 — 50 Q
E=60V
d
R]. - 10 Q
r=100 § i
j RS = 50 52
h g f
Answer the following questions based on the above :
(a) Which points are at the same potential in the circuit ? 1
(b) What is the current through arm bg ? 1
(c) Find the potential difference across resistance Rg. 2
OR
(c) What is the power dissipated in resistance Rg ? 2

Class X1l Science www.esaral.com 25
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35. TR I3AC Th Ui MHU1ES & Sl A5l H 9rl S drell Wiehlash
Qs 8 | 3T UM ER b fohed & &4 § foRAT ST B TR SHhI
JTIEHTh 3T FhITdeh IVl SHASM: 2-41 3T 24-5° § S foh B o TqadHR IR
hITeh ShIVT o TN SIeX & | 36H g o @t 7707 810 8 | J&l d fh &g
yeitor Sigdt off R SR Teifrm ergeae & e faver 78 o urar B | &=
e | o forelt Tag Frgsmet fIsH ABC % T ®aish W I3 Tehrel fohum
ATeTEad I & 7 |

60°

B C

IR % YN W FHefaIRad J&i & 3T T

(%) 9 v foRtoT w1 39 fIsH & ToRd gU 9 smfaa i |
(@) o0 o Jehrer &1 AT F1d I |

(M) gt AR TEdH o g STYANN hl TAY § SRS I |

AT
(TT)  TeRTST ok YUT TTieh TIEH shl IRATST faiRaq | 39k §H o foTu of ord
AT |
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35. Strontium titanate is a rare oxide — a natural mineral found in Siberia.
It is used as a substitute for diamond because its refractive index and
critical angle are 2-41 and 24-5°, respectively, which are approximately
equal to the refractive index and critical angle of diamond. It has all the
properties of diamond. Even an expert jeweller is unable to differentiate
between diamond and strontium titanate. A ray of light is incident
normally on one face of an equilateral triangular prism ABC made of

strontium titanate.

60°

Answer the following questions based on the above :
(a) Trace the path of the ray showing its passage through the prism.
(b) Find the velocity of light through the prism.

(c) Briefly explain two applications of total internal reflection.

OR

(c) Define total internal reflection of light. Give two conditions for it.

Class X1l Science www.esaral.com
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT: PHYSICS (042) (PAPER CODE 55/1/1)

General Instructions : -

1 You are aware that evaluation is the most important process in the actual and correct assessment of the
candidates. A small mistake in evaluation may lead to serious problems which may affect the future of
the candidates, education system and teaching profession. To avoid mistakes, it is requested that
before starting evaluation, you must read and understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in any
manner could lead to derailment of the examination system and affect the life and future of
millions of candidates. Sharing this policy/document to anyone, publishing in any magazine and
printing in News Paper/Website etc may invite action under various rules of the Board and
IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-X, while evaluating two competency-
based questions, please try to understand given answer and even if reply is not from marking
scheme but correct competency is enumerated by the candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after delibration and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

6 Evaluators will mark( V) wherever answer is correct. For wrong answer CROSS ‘X" be marked.
Evaluators will not put right (v )while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.

Class X1l Science www.esaral.com 1
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If a student has attempted an extra question, answer of the question deserving more marks should be
retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11

A full scale of marks 0 - 70(example 0 to 80/70/60/50/40/30 marks as given in Question Paper) has to
be used. Please do not hesitate to award full marks if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines).This is in view of the reduced syllabus and number of questions
in question paper.

13

Ensure that you do not make the following common types of errors committed by the Examiner in the
past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0)Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each
answer as given in the Marking Scheme.

Class X1l Science www.esaral.com 2
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MARKING SCHEME: PHYSICS(042)
Code: 55/1/1
Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION -A
1. F 1 1
(b) T
2. (d) 1 1
8
ks
Temp.
3. @1 1 1
4, (a) 1 1
Vd k
A
5. | (a) Repelled by both the poles. 1 1
6. (¢)0.19V 1 1
7. (c) Resistance (1) 1 1
8. dg, 1 1
© e, i
9. (a) Zero 1 1
10. | (c) n? 1 1
11. | (d)95 nm 1 1
12. (d) Independent of A | 1
13. (c) 1 1
\'Y%
[\ :
14. (b) it becomes a p-type semiconductor 1 1
15. | (d)0.01eV 1 1
16. (d) Assertion (A) is false and Reason (R ) is also false. 1 1
17. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A).
18. (b) Both Assertion (A) and Reason ( R ) are true but reason ( R) is the not 1 1
correct explanation of the Assertion (A)
SECTION-B
Class X1I Science www.esaral.com 3
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19.

Calculation of acceleration of alpha particle 2

ﬁ=q(§><§) §
= g(3x10°ix(0.4i+0.3))N
F = g(0.9x10°k)N :
F =ma= q(0.9><105kA)N
a=L(0.9x10'%k)ms™
m

=4.8x107x0.9 X105 k ms?

=432 %107 k ms? )
Note: Deduct ¥, mark if a student does not mention the direction of
acceleration.

20.

Identification 1
Justification 1

Induced electric field due to changing magnetic field is easily observed. 1
Induced electric field due to changing magnetic field can be easily produced
by various ways like rotating/moving a coil in magnetic field, changing the

shape of coil in magnetic field, bringing bar magnet near a coil etc. 1 2

21. (a)

Ray diagram 1
Proof of Snell’s law of refraction 1

AB is incident wave front, incident at an angle i. Let 7 be time taken by the
wave front to travel distance BC.
BC= vi t where vi is speed of wave in medium 1.
To determine shape of refracted wave front, we draw a sphere of radius
v2 T, where v is speed of wave in medium 2.
CE represents a tangent drawn from point C on sphere, CE is the refracted
wave front.
BC _ vt Y

sini= —=
AC AC

Class X1l Science www.esaral.com 4
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Vl
= — =nm v,

Note: Give full credit if student derives Snell’s law by taking incident
wavefront in denser medium.

Incident wavefront

Medium 1

Refracted wavefront

OR
(b)
Reason for preferring reflecting type telescope over refracting
telescope Yot
Justification L+
1 No Chromatic Aberration - No refraction in mirrors

2 No Spherical Aberration - Due to use of parabolic reflector
3 Easy mechanical support required - Mirrors weigh less and can be
supported over entire back surface.
4 High resolving power — Due to Mirror with large diameter. 1+1 )
5 Brighter image — Large mirrors gather more light waves.
(Any two)

22.

Finding the ratio of maximum and minimum intensities 2

Ly _ (L+JL) v,

Ly (JI, =LY

L+1L+211,
L+1,-211,

Y

_ SI+4 iz
S51-41

-9

= v,
Alternatively
L _a _4_4
L v 11 v,
a_2
b 1 Y

Class X1l Science www.esaral.com 5
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(b)

Note: Give full credit if a student writes any other relevant correct answer.

OR

Circuit diagram for forward and reverse biased p-n junction diode

V-I characteristic (Forward and Reverse bias)

Vot
V2t

Ly _(a+)’
—t = 1
I min ((l - b )2 /2
I min (2 - 1)2 1 72
23.
Calculation of potential energy of electron 1
Calculation of kinetic energy of electron 1
-13.6
En = p eV =Total energy
For third excited state n=4
-13.6 -13.6
Es = — = =-0.85¢eV Y2
4 16
Potential Energy =2 x Total Energy =2 x E4
=2 x(-0.85) eV
=-1.70eV v,
Kinetic energy = - (Total Energy) =-E4 y
2
=0.85¢eV 1,
2
24. (a)
Difference between intrinsic and extrinsic semiconductor 2
Intrinsic semiconductor Extrinsic semiconductor
1. Pure semiconductor. Semiconductor is Doped with
impurities.
2. Low conductivity at room High conductivity at room
temperature. temperature. 1+1
3. ne=nn Ne # Np
(Any one)
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.— - | 1/2+1/2

Forward Bias Reverse Bias

'l J.f' I Y+

Characteristics of silicon Diode

25.

Formation of potential barrier 2

The diffusion current due to concentration gradient at the junction forms a
space charge region consisting of immobile charge carriers. Due to this an
electric field is generated at the junction giving rise to drift current in a
direction opposite to diffusion current.

The potential at which diffusion current becomes equal to drift current is
called potential barrier. 2 2

SECTION -C

26.

a) Finding electric potential at the centre 1
Finding electric field at the centre
b) Finding electric potential at the centre 1

(a)

Electric potential due to point charge

v=Ha &
R

Value of each charge = - q , Total charge =-12q

Total potential V = kC=129)

—12kqg  _ -12¢q
R 4r e, R

By symmetry the resultant of all electric field vectors becomes zero. 1
So electric field is zero.

VvV =

Class X1l Science www.esaral.com 7
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(b)
Electric potential is a scalar quantity and does not depend on placement of
charges
Therefore V= “12kq _ 129 ! 3
4r e, R
27. | (a)
Difference between resistance and impedance 1
Obtaining expression for impedance 2

1. Resistance is the opposition offered to both alternating current and direct
current while impedance is the opposition offered to alternating current only.

2. Resistance is independent of frequency of source while impedance
depends on frequency.

3. Resistance is opposition offered by material of the conductor while 1
impedance is combined opposition offered by different electrical
components such as resistor, inductor or capacitor.

(Any One)
(Note: Give credit of this part if a student writes any other correct answer.)

Y
V]_. | ' Wi+ ':ll'
"‘w{w\
Ve
Vr :imR,Vc:im Xc,VL:imXL 72
im = Peak value of current in the circuit.
V,+Vy+V.=V,
(Vm)?=Vr? + (Vc— VL)
= (imR)? + (imXe - imX1)? 1
= im [R? + (Xc — X0)?]
i i Vm
JR+(X, - X,)
Y

im = Vo where Z= R*+(X,-X,) _ .
- c = impedance

Class X1l Science www.esaral.com 8
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OR
(b)
Finding condition for resonance 1
Factors affecting resonant frequency
Graph
1
2= JR+(X,—Xx.) &
For maximum current, Z should be minimum therefore to minimize Z
XL=Xc 1
Alternatively
Y2
XL=Xc
wlL = L
oC
1 V2
(,l)r - T
VLC
Resonant Frequency depends on value of Inductance and Capacitance oy
2 2

I
1
3
28.
Finding
a) Induced emf 2
b) Mutual inductance between solenoid and coil 1

a) magnetic field produced in the solenoid near the center
B= unl Vs
Flux linked with the coil wound over solenoid
¢ =NBA=Nn=n’B

= Nar? yunl v,

Induced emf e = 9 _ -mir? Nnpio a (1) 7
dt dt

= - ponr’nN Lw cos ot Y

Class X1l Science www.esaral.com 9
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. o dl Ve
b) comparing Eq (i) with e = —-M o :
t
M= porr’nN &
3
29.

Explanation of emission of electron 1

a) variation of photocurrent with collector plate potential for

different intensity 1

b) variation of photo current with intensity of incident radiation 1
According to Einstein’s photoelectric equation
An electron absorbs a quantum of energy ‘hv’ of incident radiation. If the
energy of absorbed quantum exceeds the minimum energy needed by the
electron to escape from the metal surface (work function @, ), the electron is 1
emitted.
Kmax =hv - [0
a)

‘;'. Lz d,
) - —
; — 1
— [
Stopping potential /
P
-V, 0
- Retarding potential Cuollector plate: —
potential
b)
& 1 3
Intensity of light ——=

Class X1l Science www.esaral.com 10
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30.
a)
Energy level diagram for hydrogen atom 1%
Transitions corresponding to ultraviolet region, visible region and
infrared region ottt
1%
h 2
Y
Y
Note: Award 1 % mark for energy level diagram if the student does not show
the transitions.
OR
b)
Diagram to show variation 1
Two features of diagram Yot
Reason for nuclear fusion 1
T 10
—i’— o] 5 _‘J"i_ = ,'1r1 k .
= C o L® e . PV iAn ey 5
= }?I e P10 -
g lpl'm
E sHES
13 &L
? 4
£ 2 1
E 2
= LR
£ D
0 50 L O L 50 2041 2540
Mass monnber (A)
(Note: Award full credit even if a student does not mark so many elements
and does not mention the values of Epn.)
Features of diagram (any two)
1. Binding energy per nucleon is practically independent of atomic number
for nuclei of middle mass number (30 <A <170)
2. The curve has maximum of about 8.75 MeV for A= 56 and has a value of
7.6 MeV for A=238
3. Binding energy per nucleon is lower for both light nuclei (A<30) and Y
heavy nuclei (A>170) 2
Two lighter nuclei fuse together to form heavier nuclei as the binding energy
per nucleon of fused heavier nuclei is more than the binding energy per
nucleon of the lighter nuclei. Thus the final system is more tightly bound

Class X1l Science www.esaral.com 11



https://amzn.to/3OFHQkO
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


*‘e’Sa Fa I JEE | NEET | CLASS 8 - 10 Download eSaral APP [

than initial system.

Alternatively
To attain the stability 1
3
SECTION -D
31. | (a)
i) Statement of coulomb’s law and vector form 1+1
ii) Explanation of Gauss’s law based on coulomb’s law 1
iii) Force exerted by charge A on charge B 2

i) Force between two point charges varies inversely with the square of
distance between the charges and is directly proportional to the product of 1
magnitude of the two charges and acts along the line joining the two charges.

1?_ 1 aqq, ;.'“

=T . =

12 12
dre, K,

Alternatively

. 1 ¢q,—
F,=—>X>2y
12 ar e, ”123 12

Where E is a vector from charge g2 to charge q;.
i1) In derivation of Gauss’s law, flux is calculated using Coulomb’s law and

; 1
surface area. Here coulomb’s law involves —- factor and surface area
r 1
involves 12 factor. When product is taken, the two factors cancel out and flux
becomes independent of r.
iii)

Y
2q
ar— ——A R va
\
\
|
A ' >
9 e X

;:AB:anga}' %
- 2
r= ‘AB‘:\/az +a* =+/2a

Fo_l ad
dre, 1’

Class X1l Science www.esaral.com 12
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Tl

4re, (2ay
2 OO
1 “ 2q y (i+))
4re, 2a° 2
2
1 w4
dr e, V242

2

q TR
= +))
427 e a

Bl

F

Bl

2

q

1

2
4re, a

7=
Alternatively

(b)

1 qgx2q (a;+a}\)
x x

V2a

><(2+;'\)

Note: Award 1 mark if a student calculates the magnitude of force only.

Give full credit if a student uses component method to solve the question.

OR

1) Derivation of electric
ii) Effect on electric fiel

iii) Finding magnitude and direction of electric field

field
d

—_—

2

i

*Eal P

=q

1

r’+a’
1

2 2
r-+a

q
dr e,

q
dr e,

E+q

X

E-q =

X

the dipole axis add up.

E=—(E. +E )cosfp
—2ga

The components normal to dipole axis cancel away. The components along

Total electric field is opposite to dipole moment.

*

Class X1l Science
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~p
dre, (r’+a’)

3/2

ii) At far off point r >> a
_-r
4r e, ”
When distance is halved.

E::

o
r

dre (=)
0(2)

E:

__8p
4r e, P

E becomes 8 times
iii)

+
A
_)
Paet

+q

p,=qx2Cm (along OA)
p, =qx2Cm (along OD)

pnet = Vp12+p22

=22 qCm
Electric field at centre O
— kpnet
- (r2 + az)3/2
atpoint O,r=0 ,a=1m
kx2+2q
= — =
Along DC

E

Deduct %2 mark if the expression of electric field is not in vector form.

D

2oy -2V

T TTTT"==An

:Z«/Efgi

4r €,

Class X1l Science
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Alternatively
+q —q
AR """ 2 'B
1
]
1
1
]
1
)
]
+q e TZ 1
D C 1
Vz
B- M ’
B
AC=BD=2m
r = 0OA =OB= OC=0D=1m
Electric field at O due to charges at B and D
Ei = Egt+ Ep
Ei= ]1(—;]+11€—g along OB
1
=2kq &
Electric field at O due to charges at A and C
E> = Eat+ Ec
Ex= k—?+k—§]
1 1 Y,
=2kq along OC
Enet = JE>+E,’
7 kq = 2\/5(]
€, Y2
Along DC
Alternatively
R —-q
A NS T Ty B
I I
] |
1 |
| I
1 U :
: EZI
h |
' ]
+QEEo oo - q
D C
Considering AB as dipole, electric field at O
1
E = 1 quxiz _ 12kcia ~ 2kqa )
V2 Loy
(« ﬁ) ( JE) G
Similarly considering DC as another dipole, electric field at O

Class X1l Science www.esaral.com 15
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E,— 1 2kq><1a _ 1qula ~ 2kqa
N (22 Ly
(( ﬁ) ( \/E) ) G+3) v,
1 1
Enet = E1+ Ez = 4kqa= X4 X —=x .
t 1 2 q . e, \/5 q 2
V2
= 2J2kg= & :
dr e,
Along DC
5
32. | (a)
i) Statement of Biot-Savart’s law 1
Expression for magnetic field 2
Diagram for magnetic field lines ¥z
ii) Finding current by revolving electron 1Y%
O]
The magnetic field at a point due to a current carrying element is
proportional to magnitude of current, element length and inversely 1

proportional to the square of the distance from the element.

d—ézul,]dl?r o
4z r

|dB|= M, Idlszlnﬁ
47 r

%
According to Biot-Savart’s law
—=| u, Idlsin@
B &
At point A 1dl La

Class X1l Science www.esaral.com 16
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5.0=907,5in90° =1

Hence dB= #o Iizl
4z a
Magnetic field at centre
2ra 2ra Idl
B= [dB= [ £ v
" o 4r a
B= i><L2>< 2ra
A7 a v,
2
i
2a

Note: Give full credit of 2 marks if a student derives the expression for
magnetic field at the axis of the loop and then puts the distance of point as 0
from the centre.

? Yy

ii) q=e, v=10"ms"',=10"m
T Y

2nar
ev

2mr
1.6x10™ 107

2x 7 x107"°

Y

08 .
= —x1074
ﬂxO V2

=0255 %1074 =255mA

OR
b)

i) Derivation of expression for force 2
Statement of Rule )
Conditions for maximum and minimum force Yot

i1) Calculation of magnitude of force 1Y%

Consider a rod of uniform cross sectional area A and length /. Let the
number density of mobile charge carriers in it be n.

Thus the total number of mobile charge carriers initisn / A. y
For steady current I, drift velocity of electrons v, , in the presence of ’

Class X1l Science www.esaral.com 17
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external magnetic field B, the force on these carriers is ]
Fn / Aq(v,<B) &
= [}Al ] x B 2
= I(Ix f’) ) ) Va
Where nqv, is current density ( j ) and ‘ jA‘ is current (I)
Fleming’s left hand Rule: If forefinger, middle finger and thumb are
stretched in mutually perpendicular directions, such that forefinger indicates
the direction of magnetic field, middle finger indicates the direction of
current in the conductor, then thumb indicates the direction of force on the
conductor.
Alternatively
Right Hand Thumb Rule : If the fingers of right hand are made to rotate from y
— —_ 2
[to B through angle 0, the thumb points in the direction of force on the
current carrying conductor.
Condition for maximum force 6 = 90°
[F|=11Bsin0 = 1/B Y
Condition for minimum force 6 = 0° or 180°
[F| =0 z
i)
A &
SA
ZSAY 10 tinn
R-8 em
M, 211, /
dr d 7
-7
_ 10 X2X5§2'5x10x10’2N y
2.5x10 2
=10°N
Y 5

Class X1l Science www.esaral.com 18
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33. |a)

i) (1) Difference between interference pattern and 1+1
diffraction pattern
(2) Two factors affecting fringe width in young’s double '+ 12
slit experiment

ii) (1) calculation of angular separation 1
(2) calculation of distance between two maxima 1
(@ (1)

(a) The interference pattern has a number of equally spaced bright and dark
bands while diffraction pattern has a central bright maximum which is twice
as wide as the other maxima.
(b) Interference pattern is obtained by superposing two waves originating
from two narrow slits, while diffraction pattern is a superposition of a
continuous family of waves originating from each point on a single slit.
(¢) The maxima in interference pattern is obtained at angle A/a, while the
first minima is obtained at same angle A/ a for diffraction pattern.
(d) In interference pattern the intensity of bright fringes remain same while 1+1
in diffraction the intensity falls as we go to successive maxima away from
the center on either side.

(any two)

(2) Factors affecting fringes width
Wave length (1) / distance of screen from slits (D) / separation between Kt
slits (d).
(any two)
(i) (1) dsin@=na %
n=1

sind = i
d

For small angle sinf =~ = —— =

@ p=22 = op Z

-1 s0x10
100

=50 x107*m
=5mm 7
OR
(b)
i) Derivation of relation between u and v
ii) Finding apparent position 2

w

Class X1l Science www.esaral.com 19
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' 2 mn,
- % RHH
o~ g | 1
Mle——— R——
- —
Assume that the aperture of the surface is small as compared to other
distance involved, so that small angle approximation can be made.
For small angles
for ANOC, 1iis the exterior angle
1= LZNOM + ZNCM
. MN +MN Q) 1,
oM MC
Similarly r = ZNCM — ZNIM
MN MN .
= (i)
MC Ml
By Snell’s law
nisini=nysinr
for small angles 2
ni=nyr
substituting i and r from (i) and (ii) we get
n n, nm-—n
OM MI  MC 72
Applying Cartesian coordinates
OM= -u, MI=+v , MC=+R
m_m_mn 1
vV ou R &
. N, N B, —H
i) 2-——L=
(i1) . I
R=-6cm,u=-3cm,n; =15 m=1
l + g — 1-1.5 Y2
v 3 -6
1_05 15
v 6 3 Vs
1 05-3
e ”
1_-25
v 6 .
v=-24cm & 5
from the left surface inside the sphere

Class X1l Science www.esaral.com 20
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SECTION -E

34. a) Points at same potential 1

b) Current through arm bg 1
c¢) Potential difference across R3

OR
c) Power dissipated in R 2

a) Points (a, b, ¢)
(d, e)

G.f, g.h)
are at same potential 1

Note: Give full credit if a student mentions any two points at same potential
from the above.
b)

E=60V

r=10Q

According to Kirchhoff’s loop rule

for closed loop abgha
-6+10L+1; =0
I +10L =6 (1)

for closed loop actha
-6+10(Li-L )+l =0

111;-101 =6 (i1) y
Adding (i) and (ii) :
121 =12
L=1TA
L=05A y

= current through arm bg :
Note: Award 1 mark if a student calculates the current by any other method.
¢) Vrz = (Ii-b) x R3 1

=0.5 x5
=25V |
OR
(c)P=(i-I2)2 x Ry =(0.5)? x 5 1
=125W 1

Class X1l Science www.esaral.com 21
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35.
a) Tracing of path of ray 1
b) Finding velocity of light 1
c) Explanation of two application of TIR 2
OR
¢) Definition of TIR 1
Mentioning two conditions of TIR L+
a)
N
1
From fig. angle of incidence on second face £i= 60°
critical angle /i, =24.5°
(£i) >(£i)
TIR takes place
byn= <
v
8
v= & = 29 g 108 s
n 241 1
¢) Optical Fibre / Brilliance of diamond / mirage (any two)
Note: Give full credit if students mention the names of applications only. 1+1
OR
¢) When light travels from optically denser medium to rarer medium at an
interface and gets reflected back into the same medium the phenomenon is
called as total internal reflection. 1
Conditions for TIR
1. Light must travel from optically denser medium to rarer medium.
2. Angle of incidence at the interface must be greater than the critical angle
for the pair of media. Vot
4

Class X1l Science www.esaral.com 22
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT: PHYSICS (042) (PAPER CODE 55/1/2)

General Instructions : -

1

You are aware that evaluation is the most important process in the actual and correct assessment of the
candidates. A small mistake in evaluation may lead to serious problems which may affect the future of
the candidates, education system and teaching profession. To avoid mistakes, it is requested that
before starting evaluation, you must read and understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in any
manner could lead to derailment of the examination system and affect the life and future of
millions of candidates. Sharing this policy/document to anyone, publishing in any magazine and
printing in News Paper/Website etc may invite action under various rules of the Board and
IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-X, while evaluating two competency-
based questions, please try to understand given answer and even if reply is not from marking
scheme but correct competency is enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after delibration and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

Evaluators will mark( \' ) wherever answer is correct. For wrong answer CROSS ‘X” be marked.
Evaluators will not put right (v )while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.
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If a student has attempted an extra question, answer of the question deserving more marks should be
retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11

A full scale of marks 0-70(example 0 to 80/70/60/50/40/30 marks as given in Question Paper) has to
be used. Please do not hesitate to award full marks if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines).This is in view of the reduced syllabus and number of questions
in question paper.

13

Ensure that you do not make the following common types of errors committed by the Examiner in the
past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0)Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each
answer as given in the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)
Code: 55/1/2
Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION -A

1. (b) Decreases in both A and B. 1 1
2. dg, 1 1

C —

© dt
3. (d) 4f 1 1
4. Since no option is correct award 1 mark even if student does not attempt. 1 1
5. (d) 95 nm 1 1
6. (c) Number of protons in nucleus. 1 1
7. (c) 1 1

Y
t
8. (a) repelled by both the poles 1 1
9. (©)0.19V 1 1
10. | (b) it becomes a p-type semiconductor 1 1
11. | (d)0.01eV 1 1
12. | (a) 1 1
vd
A
13. | Since no option is correct award 1 mark even if student does not attempt. 1 1
14. | (c) 1 1
T

15. F 1 1

(b) 3
16. | (a) Both Assertion (A) and Reason (R) are true and reason (R) is the correct 1 1

explanation of the Assertion (A).
17. (b) Both Assertion (A) and Reason (R) are true, but reason (R) is not the 1 1

Class X1I Science www.esaral.com 25



https://amzn.to/3OFHQkO
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP [

correct explanation of the Assertion (A).

18.

(d) Assertion (A) is false and Reason (R) is also false.

SECTION-B

19.

Formation of potential barrier

The diffusion current due to concentration gradient at the junction forms a
space charge region consisting of immobile charge carriers. Due to this an
electric field is generated at the junction giving rise to drift current in a
direction opposite to diffusion current.

The potential at which diffusion current becomes equal to drift current is

called potential barrier.

20.

(a)

Difference between intrinsic and extrinsic semiconductor 2

Intrinsic semiconductor

Extrinsic semiconductor

1. Pure semiconductor.

Semiconductor is Doped with
impurities.

2. Low conductivity at room
temperature.

High conductivity at room
temperature.

3. ne=np

Ne # Np

(Any one)

Note: Give full credit if a student writes any other relevant correct answer.

(b)

OR

Circuit diagram for forward and reverse biased p-n junction diode

V-I characteristic (Forward and Reverse bias) Yo+

Vot

Forward Bias

Swid

Reverse Bias

1+1

Vot
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Characteristics of silicon Diode

Yot

21.

Calculation of acceleration of alpha particle 2

F=q(v*B)
= g(3x10°ix(0.4i +0.3 /)N
F = q(0.9x10°k)N
F =ma= g(0.9x10° k)N
a=2L00.9%10°k)ms™
m

=4.8 x 107 x0.9 X105 k ms>2

=432 % 102 & ms?
Note: Deduct ¥2 mark if a student does not mention the direction of
acceleration.

Y

V)

22.

a) Mentioning direction of electric field and magnetic field vectors 1
b) Finding ratio of energy densities 1

a) Electric field vector and magnetic field vector are along y-axis and z-axis
or vice versa.

b)uE: lEo E20 U= ——
2 2

E 1
¢ =cand c=
BO /’l() Eu

Using

u
_E=,U05002 =1
B

Note: Award full credit of 1 mark even if a student finds ratio by taking ug
and us as equal.

¥

¥z
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23. (a)
Ray diagram 1
Proof of Snell’s law of refraction 1

AB is incident wave front, incident at an angle i. Let 7 be time taken by the
wavefront to travel distance BC.
BC= v T where v is speed of wave in medium 1.
To determine shape of refracted wave front, we draw a sphere of radius
V2 T, where vz is speed of wave in medium 2.

CE represents a tangent drawn from point C on sphere, CE is the refracted
wave front.

.. BC wvr
sini= —=

AC  AC

sini _ v,

1
sinr v, &

Note: Give full credit if student derives Snell’s law by taking incident
wavefront in denser medium.

Incident wavefront

Refracted wavefront
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(b)
OR

Reason for preferring reflecting type telescope over refracting
telescope ot
Justification o+l

1 No Chromatic Aberration - No refraction in mirrors

2 No Spherical Aberration - Due to use of parabolic reflector

3 Easy mechanical support required - Mirrors weigh less and can be
supported over entire back surface.

4 High resolving power — Due to Mirror with large diameter are better. 1+1
5 Brighter image — Large mirrors gather more light waves
(Any two) 2
24.
Calculation of radius of curvature 2
P=4D, n=1.5
1 1 1 V2
P=— = (n-D(--—)
f R] RZ
Ri=R, Ro=-R
P =D %
f R
4=(1.5-1) (2)
. 2 "
0.5%x2
4=
( 7 )
R= L 0.25m =25 cm Y2
4 2
25.
Calculation of wave length of second line of Lyman series 2
1 =R 1_1 ¥z
A n’ n,’

For second line of Lyman series
ni= 1 , N2= 3

vz
l:1.1><107 iz—iz 2
A r 3
. 1
=1.1x10"| 1-—
9
=1.1x107><§
9
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88 .
A=2—x107m
8.8
= 1.023 x107m )
% 2
= 1023 A ’
SECTION-C
26. |a)
Energy level diagram for hydrogen atom 1Y%
Transitions corresponding to ultraviolet region, visible region and
infrared region Vot ht
1%
¥
¥
¥z

Note: Award 1 2 mark for energy level diagram if a student does not show
the transitions.

OR
b)
Diagram to show variation 1
Two features of diagram Yot
Reason for nuclear fusion 1
Z 10
= aes | 98 & e e [T
= el o NF=
E [l
e | T
@ 4
éj . LR 1
= &y
20
0 50 by LE0D 20} 2543
Ilass nuonnkbwer [A)

(Note: Award full credit even if a student does not mark so many elements
and does not mention the values of Epn.)

Features of diagram (any two)

1. Binding energy per nucleon is practically independent of atomic number
for nuclei of middle mass number (30 <A <170)

Class X1l Science www.esaral.com 30
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2. The curve has maximum of about 8.75 MeV for A= 56 and has a value of
7.6 MeV for A= 238

3. Binding energy per nucleon is lower for both light nuclei (A<30) and
heavy nuclei (A>170)

Vot
Two lighter nuclei fuse together to form heavier nuclei as the binding energy
per nucleon of fused heavier nuclei is more than the binding energy per
nucleon of the lighter nuclei. Thus the final system is more tightly bound
than initial system.

Alternatively

To attain the stability 1

27.

Calculation of wave length of incident light 3

A, =3315A

Kumax = 1.25eV =1.25x1.6x10""J
=2x107"J
=02x10"%J

Work function = ¢, = % 1

0

e 6.63x107* x3x10"
3315%x107%°
Usinghv= @, + K .
hc 1/2

—=¢ +K
2{ ¢0 max

= (0.6x107"* +0.2x107%)J
= 0.8x107"%J &

—0.6x107'8] &

. he _6.63><10’34><3><108
0.8x107"® 0.8x107"®
=24.86 x10®%m

=2486 x101m = 2486 A "

28.

a) Calculation of Voltage 1
b) Calculation of current
c¢) Calculation of average power 1

N, =650, Ns=25,V, =240V, I, =1.5A
V. N 72
a) —=—
vV, N

P
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Vs: Nv Vp: £)(240
N, 65
120
13 %
=923V
b) N, _ I_p ¥
N, [
L= Mo Xh 65054y Vs
N, 25
C) Pav = VSIS 1/2
= 129,39 360w y
13 2
3
29. | (a)
Difference between resistance and impedance 1
Obtaining expression for impedance 2

1. Resistance is the opposition offered to both alternating current and direct
current while impedance is the opposition offered to alternating current only.

2. Resistance is independent of frequency of source while impedance
depends on frequency.

3. Resistance is opposition offered by material of the conductor while 1
impedance is combined opposition offered by different electrical
components such as resistor, inductor or capacitor.

(Any One)
(Note: Give credit of this part if a student writes any other correct answer.)
A1

! vm

Vi | Swtsd
“\"“*-«":?”“?\l

VR :imR,Vc:imXc,VL:imXL
im = Peak value of current in the circuit.
72 A a7 v
V, 4V, +V. =V, 2
(Vm)?=Vr?*+ (Vc— Vo)

= (imR)? + (imXe - imX0)?
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= im [R2 + (Xe - X0 A
v

— m

JR+(X, - X,)

im = Vy where Z= R*+(X,-X,)" _ . 72
VA ¢ = impedance

im

OR
(b)
Finding condition for resonance 1
Factors affecting resonant frequency
Graph 1
Z= JR+(X,-X.) 7
For maximum current, Z should be minimum therefore to minimize Z v,
XL=Xc
Alternatively
XL= )i C )
wL= —
oC
o=
" JLc Ve
Resonant Frequency depends on value of Inductance and Capacitance “t
I
1
3
30.
a) Calculation of electrostatic energy stored by the capacitor 1
b) Calculation of electrostatic energy stored by system
C=100 uF =100x10"°F,V =12V
1
a)U= EC y? Y2
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| —

x100x107° x(12)°

=

x107* x144 Ya

=72 x10*J=72m]
b) Ceq=Ci + C2 v,
=200 uF
o=CV
= 100x107°x12 Ya
=12x107*C
0’ (12x107)?

U= = v,
2C 2x200x10°°

eq

= —x10™

=36x10"] — 36mJ i)

SECTION-D

31 (a)

i) Statement of Biot-Savart’s law 1
Expression for magnetic field 2
Diagram for magnetic field lines )

i) Finding current by revolving electron 1%

(@)

The magnetic field at a point due to a current carrying element is 1
proportional to magnitude of current, element length and inversely
proportional to the square of the distance from the element.

d—zﬂldl?r "
dr r .
|dB|= u, Idlszlné’ P an
dr r

According to Biot-Savart’s law
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u, Idlsin@

ar 7’

At point A 1dl La
..0=90°,8in90° =1

H, 1dl

Ar o’
Magnetic field at centre

|aB| =

Hence dB=

2ra 27ra
B= [aB= | K, 1dI
: o 4r a
B= Hy ><—2><27za
A7 a
B:'LIL[
2a

from the centre.
ii) g=e, v=10'ms’,r=10""m
=4

T
- v

2nr

- v

2mr

1.6x107" x10’
2x 7 x107"°

= %xlo’zA
V4

=0.255x10°4 =2.55mA

Note: Give full credit of 2 marks if a student derives the expression for
magnetic field at the axis of the loop and then puts distance of point as 0

OR
b)

i) Derivation of expression for force 2
Statement of Rule 3
Conditions for maximum and minimum force Yot

i) Calculation of magnitude of force 1%

Class X1l Science
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Consider a rod of uniform cross sectional area A and length /. Let the
number density of mobile charge carriers in it be n. Y
Thus the total number of mobile charge carriers initisn / A.

For steady current I, drift velocity of electrons E , in the presence of external

magnetic field B, the force on these carriers is 7
F=n/Aq(v,*B)

= |: JjAl ] x B v,

=I(IxB) V2

Where nqa is current density (;’) and ‘}A‘ is current (I)

Fleming’s left hand Rule: If forefinger, middle finger and thumb are
stretched in mutually perpendicular directions, such that forefinger indicates
the direction of magnetic field, middle finger indicates the direction of
current in the conductor, then thumb indicates the direction of force on the
conductor.

Or

Right Hand Thumb Rule : If the fingers of right hand are made to rotate from Ya
ltoB through angle 0, the thumb points in the direction of force on the
current carrying conductor.

Condition for maximum force @ = 90° &
‘f‘:IlBsinH - 1/B
Condition for minimum force @ =0° or 180° Vs
[F =0
ii)
. 2
SA
2SAY o
RS e

F= M, 211, v,

dr d

-7
_ 10 ><2><5>:2.5X10X10,2N A

2.5x10°
=10°N i S
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32. |a)
i) (1) Difference between interference pattern and 1+1
diffraction pattern
(2) Two factors affecting fringe width in young’s double % + %
slit experiment
ii) (1) calculation of angular separation 1
(2) calculation of distance between two maxima

@ (1)
(a) The interference pattern has a number of equally spaced bright and dark
bands while diffraction pattern has a central bright maximum which is twice
as wide as the other maxima.
(b) Interference pattern is obtained by superposing two waves originating
from two narrow slits, while diffraction pattern is a superposition of a
continuous family of waves originating from each point on a single slit.
(c) The maxima in interference pattern is obtained at angle A/a, while the
first minima is obtained at same angle A/ a for diffraction pattern.
(d) in interference pattern the intensity of bright fringes remain same while 1+1
in diffraction the intensity falls as we go to successive maxima away from
the center on either side.

(any two)

(2) Factors affecting fringes width
Wave length () / distance of screen from slits (D) / separation between 7“2t
slits (d).
(any two)
(i) (1) dsin@=nAi V2

n=1

sin€=i
d

For small angle sinf ~ 6=

(2)ﬂ=%=¢9D v

- L x50x107
100

=50 x10™*m &
=5mm
OR
(b)
1) Derivation of relation between u and v
i1) Finding apparent position 2

(98]
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1
n
)
]
Assume that the aperture of the surface is small as compared to other
distance involved, so that small angle approximation can be made.
For small angles
for ANOC, i is the exterior angle
1= 4LNOM + ZNCM
. MN MN .
= —4— (1)
oM MC
Similarly r = ZNCM — ZNIM
- MN MK (ii) V2
MC Ml
By Snell’s law
niSini=n; Sinr
for small angles vz
ni=nyr
substituting i and r from (i) and (ii) we get
n n, _nn
OM  MI  MC ’
Applying Cartesian coordinates
OM= -u, MI=+v , MC=+R
mom_mn \
vV ou R &
i) 2-2 =Pl v
Voou R
R=-6cm,u=-3cm,n =15 m=1
1. 15 1-15 Y2
v 3 -6
1_05 15
v 6 3
1_05-3 72
v 6
1_-25
v 2
v=-24cm 5
from the left surface inside the sphere
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33. (a)
1) Statement of coulomb’s law and vector form 1+1
ii) Explanation of Gauss’s law based on coulomb’s law 1
iii) Force exerted by charge A on charge B

1) Force between two point charges varies inversely with the square of
distance between the charges and is directly proportional to the product of

magnitude of the two charges and acts along the line joining the two charges. 1
— 1 S -~
F,= It 1
o
Alternatively
F,=—>™Xy
12 ar e, ”123 12

Where E is a vector from charge q2 to charge qi.
ii) In derivation of Gauss’s law, flux is calculated using Coulomb’s law and

. 1
surface area. Here coulomb’s law involves —- factor and surface area
r 1
involves r? factor. When product is taken, the two factors cancel out and flux
becomes independent of .

iii)

Y
29 Va
aT— T AR
|
|
|
A : >
9 G X
r=AB=ai+aj %
r= ‘E‘:\/az-i-az:\/za
F= 1 qng;.
dre r

0

- 1 gx2q (a;+a}\)
F= X X

4re, (N2ay  2a &
sl 2 i+ )
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1 2
X

q RN
X (1+
PPN P (i+))

2

q e
—(i+
4\/§7reo az( 7 Y2

F

F

Note: Award 1 mark if a student calculates the magnitude of force only.

. 2
=

Alternatively
Give full credit if a student uses component method to solve the question.
OR

(b)
i) Derivation of electric field 2
i1) Effect on electric field
iii) Finding magnitude and direction of electric field 2

[a—

)
/ B
.
r
P / :
A *EalP 1
7 \\\ /2
L
Lo XE,
4 x
A
% R
r 7 'i
- 4 1
Eig= X
! dre, r’+ad’
1
Eq= 4 X3 2
dre, r +a e
The components normal to dipole axis cancel away. The components along
the dipole axis add up. Y2

Total electric field is opposite to dipole moment.
E=—(E, +E, )cos8p
b —2ga .
dr e, (}';—a'j' ia v,
_ -P
4r e, (r* +a*)"”
Deduct % mark if the expression of electric field is not in vector form.
i) At far off point r >> a
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Fe P
dre,r
When distance is halved. "

4r e, e

E becomes 8 times
)

iii)

> +

T ol ¥~

q
Paet

+Q -q
D C

p,=9x2Cm (along OA)
P, =qx2Cm (along OD) A

pnel = \/plz +p22

=22 qCm
Electric field at centre O Va
kp,,
E = (r2+a2t)3/2
atpoint O, r=0 ,a=1m
_ kXZ;/Eq _ Z\Ekq 22\/5q
1 4r e, V2
Along DC

E

Alternatively

> +
“AQ
|
|
|
|
|
[}
]
]
i
o]
oy

9] e S,
|
e}
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AC=BD=2m
r=0A =0OB= OC=0D=Im
Electric field at O due to charges at B and D

Ei= Egt+ Ep
Ei= llc_ngllc_g] along OB

=2kq
Electric field at O due to charges at A and C
E>= Eat+ Ec

_kq  kq

FEANT
=2kq along OC

Enet: '\'El2+E22
=22kq = iﬁq

TE,

Along DC

Alternatively

> +

ST T T ae

+q e

Considering AB as dipole, electric field at O

E = 2kg x a _ 2kqa — 2kqa

1 2 Lz 3/2 L 13/2
((ﬁ)uﬁ)) (2+ )

2
Similarly considering DC as another dipole, electric field at O

2kqg x a _ 2kqa ~ 2kqa

E; =
3/2 (L+ L)wz

1, 1,

- +7
R EE A
1 1

Enet = E1+ E» = 4kga=
' e 4 4re, \/5

= Zﬁquﬂ

Along DC

Class X1l Science www.esaral.com
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SECTION - E
34.
a) Points at same potential 1
b) Current through arm bg 1
¢) Potential difference across R3
OR
¢) Power dissipated in R 2
a) Points (a, b, ¢)
(d,e) 1

(ia fu g 7h)
are at same potential

Note: Give full credit if a student mentions any two points at same potential
from the above.
b)

E=60V

r=10Q

According to Kirchhoff’s loop rule

for closed loop abgha
-6+10L+1L =0
L+101 =6 @) v,
for closed loop actha
-6+10(Li—-L )+L =0
111i-101, =6 (ii)
Adding (i) and (ii)
121, =12 .
L=1A &
L=05A
= current through arm bg
Note: Award 1 mark if a student calculates the current by any other method.
¢) Vrs = (Ii-I2) x R3 1
=0.5 x5
=25V |
OR
P=(i-[)? x R, =(0.5)?%* x 5 |
=125W ) 4
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35.
a) Tracing of path of ray 1
b) Finding velocity of light 1
¢) Explanation of two application of TIR 2
OR
¢) Definition of TIR 1
Mentioning two conditions of TIR “a+
a)

N 1

From fig. angle of incidence on second face /i= 60°
critical angle Zi, =24.5°

(Li)> (i)
TIR takes place
b) n= <
\'% . 1
v= & = 29 g 108 s
n 2.41
¢) Optical Fibre / Brilliance of diamond / mirage (any two) 1+1

Note: Give full credit if students mention the names of applications only.

OR

¢) When light travels from optically denser medium to rarer medium at an
interface and gets reflected back into the same medium the phenomenon is 1
called as total internal reflection.

Conditions for TIR

1. Light must travel from optically denser medium to rarer medium.
2. Angle of incidence at the interface must be greater than the critical angle L+
for the pair of media. 4
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT : PHYSICS (042) (PAPER CODE 55/1/3)

General Instructions : -

1

You are aware that evaluation is the most important process in the actual and correct assessment of the
candidates. A small mistake in evaluation may lead to serious problems which may affect the future of
the candidates, education system and teaching profession. To avoid mistakes, it is requested that
before starting evaluation, you must read and understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in any
manner could lead to derailment of the examination system and affect the life and future of
millions of candidates. Sharing this policy/document to anyone, publishing in any magazine and
printing in News Paper/Website etc may invite action under various rules of the Board and
IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-X, while evaluating two competency-
based questions, please try to understand given answer and even if reply is not from marking
scheme but correct competency is enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after delibration and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

Evaluators will mark( V) wherever answer is correct. For wrong answer CROSS ‘X be marked.
Evaluators will not put right (v') while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks should be
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retained and the other answer scored out with a note “Extra Question”.

10 | No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11 | Afull scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question Paper)
has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 | Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines).This is in view of the reduced syllabus and number of questions
in question paper.

13 | Ensure that you do not make the following common types of errors committed by the Examiner in the
past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 | While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0)Marks.

15 | Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

16 | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

17 | Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

18 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each
answer as given in the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)

Code: 55/1/3

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION -A
(d)0.01eVv
(@)
Vd
A

3. 1 1

(©)

V l/\
t

4. (d) 95 nm 1 1
5. dge 1 1

c

© < dt
6. (@) 3.0eV 1 1
7. (c)0.19V 1 1
8. (d)1:1 1 1
9. E 1 1

b) —

(b) g
10. | (d)5.3A 1 1
11. | (b) it becomes a p-type semiconductor 1 1
12. | (a) repelled by both the poles 1 1
13. | (d) Diamond to air 1 1
14. | (c) Lessthang 1 1
15. | (c) 1 1

R K
r

16. | (b) Both the assertion (A) and Reason (R ) are true , but Reason (R) is not 1 1

the correct explanation of the Assertion (A).
17. | (d) Assertion (A) is false and Reason (R) is also false. 1 1
Class XI1 Science www.esaral.com 47
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18. | (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1
correctly explanation of the Assertion (A).
SECTION-B
19.
Finding refractive index of the glass 2
R;=20cm, R, =-30cm P = 25 D :écm’1
6 600
1 1
P=(n-1) (=—-— !
(n-1) ( R R, ) s
25 1 1 15
—=-Y(=+= 2
600 ( )(20 30)
25 50
— =(n-1
600 ( )(20><30)
25= (n-1)50 Y2
n-1= 1
2
n= 3 1
2
20.
Formation of potential barrier 2
The diffusion current due to concentration gradient at the junction forms a
space charge region consisting of immobile charge carriers. Due to this an
electric field is generated at the junction giving rise to drift current in a
direction opposite to diffusion current.
The potential at which diffusion current becomes equal to drift current is
called potential barrier. 2
21.

Calculation of acceleration of alpha particle 2

|3=q(\7x§)

q(3x10% x (0.4 +0.3j))N
q(0.9x10°k)N

=ma= q(0.9x10°k)N

E
E

a =%(0.9x105k)ms’2

=4.8 x 107 x0.9 x10° k ms™

=4.32 x 10" k ms™
Note: Deduct ¥2 mark if a student does not mention the direction of

acceleration.

Y

Y

Y

Y
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22.

Calculating wavelength of spectral line 2

AE=E,-E, Y
= (-1.51-(-3.4))eV
=1.89eV )
=1.89 x1.6x1019] 72
AE = % v
B E B 6.63x10%* x3x10®

AE  1.89x1.6x10%

= 6.58x107m

=658nm 1 2

23. | (@

Ray diagram 1
Proof of Snell’s law of refraction 1

1
AB is incident wave front, incident at an angle i. Let 7 be time taken by the
wave front to travel distance BC.
BC= v; t where v; is speed of wave in medium 1.
To determine shape of refracted wave front, we draw a sphere of radius
V, T, where v, is speed of wave in medium 2.
CE represents a tangent drawn from point C on sphere, CE is the refracted 1,
wave front.
. ._ BC wvr
sini= —=-L-
AC AC
.. _ AE v,7
sinr= —=-—2
AC AC
sini _ v, _ Ya
- = — =N
sinr v,

Note: Give full credit if student derives Snell’s law by taking incident wave
front in denser medium.
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Refracted wavefront

OR
(b)
Reason for preferring reflecting type telescope over refracting
telescope Y+ %
Justification Yot Yo

1 No Chromatic Aberration - No refraction in mirrors

2 No Spherical Aberration - Due to use of parabolic reflector

3 Easy mechanical support required - Mirrors weigh less and can be
supported over entire back surface. 141 2

4 High resolving power — Due to Mirror with large diameter are better.

5 Brighter image — Large mirrors gather more light waves.

(Any two)
24,

(a)ldentification and use Y2+ %

(b) Identification and use Yo+
a) Infrared Rays Yo
Uses: -Muscular pain therapy
(any one) -Remote control

- Photography in foggy conditions Ys
b) X-rays
Uses: -To study crystal structure Y
(any one) -Detection of fracture in bones
-Cancer treatment Y
Any other correct use. 2
25. | (a)
Difference between intrinsic and extrinsic semiconductor 2
Intrinsic semiconductor Extrinsic semiconductor
1. Pure semiconductor. Semiconductor is Doped with
impurities.

2. Low conductivity at room High conductivity at room

temperature. temperature.

3. Ne=p Ne # N 1+1
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(Any one)
Note: Give full credit if a student writes any other relevant correct answer.
OR

(b)

Circuit diagram for forward and reverse biased p-n junction diode
Yo+ Yo
Yo+

V-I characteristic (Forward and Reverse bias)

)
| L
Mirroammeter
/ Sudleh A

Forward Bias Réverse Bias

Characteristics of silicon Diode

Yo+ Y

Yo+

SECTION-C

26.

(a) Calculation of reactance of capacitor 1
(b) Calculation of amplitude of current
Writing expression of current 1

=

V=Vpsino t C= 15x10°F
V=310 sin 100 zt

. 1

N X.= —/—

)Xo «C

~ 1
1007 %x15x10°°
_10°

=— =212 Q
157

Yo

Yo

Class X1l Science
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) in= 22 Z
=310 146 &
212

Equation of current

i= i, sin(ot+=
nSin(et+=)

= 146 sin (100 2t + %) 1 3
27. a)

Energy level diagram for hydrogen atom 1%

Transitions corresponding to ultraviolet region, visible region and

infrared region Yo+t

e er [[ERegion 1 1/2

Y
Ya

Note: Award 1 ¥2 mark for energy level diagram if a student does not show
the transitions.

OR

b)

Diagram to show variation 1

Two features of diagram Y2+
Reason for nuclear fusion 1

Z 10

= 'S .[ £ e

E 4 r;:"- 1 —¢+—1h | "-"__a‘ﬂ‘ s

= CHe o [
ELlprw

g dILET

”;‘ 1

£ ©H 1
£ 2

% LR

= U{J 51 Ly 1 50 2040 250

Mass mumber [A)

(Note: Award full credit even if a student does not mark so many elements
and does not mention the values of Epy.)

Features of diagram (any two)
1. Binding energy per nucleon is practically independent of atomic number

Class X1l Science www.esaral.com 52
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for nuclei of middle mass number (30 <A < 170)

2. The curve has maximum of about 8.75 MeV for A= 56 and has a value of
7.6 MeV for A=238

3. Binding energy per nucleon is lower for both light nuclei (A<30) and Yo+ Yo
heavy nuclei (A>170)

Two lighter nuclei fuse together to form heavier nuclei as the binding energy
per nucleon of fused heavier nuclei is more than the binding energy per
nucleon of the lighter nuclei. Thus the final system is more tightly bound
than initial system.

Alternatively

To attain the stability 3

28.

Calculating Electrostatic potential Energy 3

1 QQ, o
4r e, T
_ 9x10° x(~15%x107°)x (10x10°°)
B 3x10° Y

Uiz =

=-45]
Q.Q

Are, Ty
_9x10° x (10x10°°) x (16x10°°)
B 4x1072 "

Ugags =

=36J
QQ,
dre, 1,
9 x10° x (-15 xlO’e) x (16 xlO’e)
- 2
5X10 ]/2
%

Uqiqs =

=-43.2]
Unet = Uo1q2 + Ug2gs + Ugigs
= -45+36-43.2
=-52.21
Alternatively
U — k(QlQZ + Q2Q3 + Q1Q3) 1

12 r23 r13

Y

— 9x10%%(-15x10°)x(10x10®) N 9x10°%(10%x10°)x(16x10°) . 9x10°x(-15x10°)x(16x10°)

3x10? 4x10* 5x107 1
=(-45 +36-43.2) J
=522 1
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29. @
Difference between resistance and impedance 1
Obtaining expression for impedance 2

1. Resistance is opposition offered to both alternating current and direct
current while impedance is opposition offered to alternating current only.

2. Resistance is independent of frequency of source while impedance
depends on frequency.

3. Resistance is opposition offered by material of the conductor while 1
impedance is combined opposition offered by different electrical
components such as resistor, inductor or capacitor.

(Any One)
(Note: Give credit of this part if a student writes any other correct answer.)

I VR
/ %)

VL \ @i+
I

Vi =imR, Ve =im Xe, VL = imXL
im = Peak value of current in the circuit.
VoV, V=V,
(Vi)? = VR + (Ve — V1)
(imR)” + (imX - imX0)?
im [R? + (X — X0)’]

Vv

m

\/Rz +(Xc - XL)2

YA _ \/2—_2
im = > where Z = (R™+(X,—X.)" _ impedance ”

Yo

Yo

Im =

OR

(b)

Finding condition for resonance 1

Factors affecting resonant frequency 1

Graph 1
Z= R*+(X, = X,)? Yo
For maximum current, Z should be minimum therefore to minimize Z

X|_ = Xc Yo
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Alternatively
X L= X C
1
wbL= — e
wC
o = 1
= o=
Resonant Frequency depends on value of Inductance and Capacitance Y+ 1
I
1
3
30.
Calculating wavelength of wave 3
P h Y
~J2mK y
, h 2
7\/ - —_—
J2mx4K
1_n 1
2 J2mK
p) Yo
2
_1.2nm
2
=0.6nm A 3
SECTION-D
31 a)
i) (1) Difference between interference pattern and 1+1
diffraction pattern
(2) Two factors affecting fringe width in young’s double 2+ %
slit experiment
ii) (1) calculation of angular separation 1
(2) calculation of distance between two maxima 1
Class XII Science www.esaral.com 55



https://amzn.to/3OFHQkO
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


°e’Sa Fa I JEE | NEET | CLASS 8 - 10 Download eSaral APP [ [

(1) (1)
(a) The interference pattern has a number of equally spaced bright and dark
bands while diffraction pattern has a central bright maximum which is twice
as wide as the other maxima.
(b) Interference pattern is obtained by superposing two waves originating
from two narrow slits, while diffraction pattern is a superposition of a
continuous family of waves originating from each point on a single slit.
| The maxima in interference pattern is obtained at angle A/a, while the
first minima is obtained at same angle A/a for diffraction pattern.
(d) in interference pattern the intensity of bright fringes remain same while 1+1
in diffraction the intensity falls as we go to successive maxima away from
the center on either side.

(any two)

(2) Factors affecting fringes width
Wave length (1) / distance of screen from slits (D) / separation between Yot Yo

slits (d).
(any two)
@iy @) dsind =nA Y2
n=1
sing = 3
d
. _ A _ 1 .
For small angle sind ~ = —— = — radian. Ya
1004 100
@p==2= o0 &
= i x50x1072
100
=50 x10*m e

=5mm
OR

(b)
i) Derivation of relation between u and v
ii) Finding apparent position

N w

Assume that the aperture of the surface is small as compared to other
distance involved, so that small angle approximation can be made.
For small angles
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for ANOC, I is the exterior angle

o I= ZNOM + ZNCM
. MN MN
-— _+_

OM MC
Similarly r = ZNCM — ZNIM

MC MI i 1

By Snell’s law
niSin I =n, Sinr
for small angles
nl=nyr A

substituting I and r from (i) and (ii) we get
LI UL S ol |
oM MI MC
Applying Cartesian coordinates Y
OM=-u, MI=+v , MC=+R
L _h_N-h
v u R
(O PILIL St 7
v o u R

R=-6cm,u=-3cm,n; =15 n,=1
1 15 1-15

+—=
3 -6
05 15 1,

Yo

6 3

o
Ul
|
w

|
oN
‘m@‘

Yo

P <P <k <]

<
|

=-24cm
from the left surface inside the sphere

<

Y

32. @

i) Statement of coulomb’s law and vector form 1+1
ii) Explanation of Gauss’s law based on coulomb’s law 1
iii) Force exerted by charge A on charge B 2

i) Force between two point charges varies inversely with the square of

distance between the charges and is directly proportional to the product of
magnitude of the two charges and acts along the line joining the two charges. 1
Fo_1 a%-

12 7 12 1
dre, 1,

Alternatively
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F,=——"22r,
12 Are, I’123 12

Where E is a vector from charge ¢, to charge Q.
ii) In derivation of Gauss’s law, flux is calculated using Coulomb’s law and

. 1
surface area. Here coulomb’s law involves - factor and surface area
r

involves r? factor. When product is taken, the two factors cancel out and flux
becomes independent of r.

i)
v
2q
at— — - R
\
l
\
{
Aq o Ve

r=AB=ai+aj
r= ‘ﬁ‘:\/a%az = (77

F = 1 Chqu,

dre, r?

E_ 1 quZqX(ahaj)
4re, (J2a) a
2 A .
Fo_1 20 (+))
dre, 2a° 2
1

4r €,

|

9 g
NS x(i+])

q S
=————(i+
4\/§7zeo az( D

X
. 2

F

Note: Award 1 mark if a student calculates the magnitude of force only.
2
Fl-trea

Are, @

Ya

%)

%)

%)
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Alternatively
Give full credit if a student uses component method to solve the question.
OR

(b)
i) Derivation of electric field 2
ii) Effect on electric field
iii) Finding magnitude and direction of electric field 2

[EEN

i)
/ E..
[’4—} EalP 1,
AN
/ r “i
/}E]
R L)
z/ﬂ q
_ 9 1
E+ - X
4 4r €, r?+a?
_ q 1
Eq= X—
4 4r e, r’+a’ ¥
The components normal to dipole axis cancel away. The components along
the dipole axis add up. Yo

Total electric field is opposite to dipole moment.
E=—(J:1,I_ +E_ )cos 5‘5:-
—2{}'{7 -

dre (rF=a’)”

_ -p %

 4x <, (r2 +a?)%?
Deduct %2 mark if the expression of electric field is not in vector form.
ii) At far off pointr >>a

E= -p

4r e r
When distance is halved.

E-— P

- 2
4 hl
7 ()
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_86

dre,r’

E becomes 8 times

i)

Yo

+
A

-
Pet

T TTTT ==

T 6 -q
D C

p,=0qx2Cm (along OA)
p, =qx2Cm (along OD)

P =/ P + P,

Yo

= 2\/§qu
Electric field at centre O
E - kpnet ]/2
(r2 +a2)3/2
atpointO,r=0 ,a=1m y
2
E_ k><23«/§q _ 23kq :2J§q
1 dr e, "
Along DC
Alternatively
+q —-q
AR """ T2 'B
|
|
]
I
]
]
]
L ¢ ) (S L
D C a
_ kg
G
AC=BD=2m

r = 0OA =OB= OC=0D=1m
Electric field at O due to charges at B and D

E, = Eg+ Ep y
_ ka kg 2
E,= 1_2+1_2 along OB
=2kq

Electric field at O due to charges at A and C

Class X1l Science www.esaral.com 60



https://amzn.to/3OFHQkO
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP [

E, = Eat Ec
_ kg kg
2= 1—2+1—2
=2kq
Enet = Elz + Ezz
= 2\/§kq =
Along DC

Alternatively

E1:

Considering AB as dipole, electric field at O
2kgx a _ 2kqga

Yo

along OC
Ys

T €
0 1/2

> +

. e

Iy

+q oo
D

g A
|
)

= 2kga

1.
((ﬁ

EZ_

+ [

7z
Similarly considering DC as another dipole, electric field at O
2kgxa _ 2kga

_'_7

123/2_1 1.3 7
)7) (2 2)

= 2kga

Along DC

= T
((ﬁ) +(ﬁ)

1 1
Enet = E1+ E; =4kga= ———x4x—=x
net 1 2 q 47[6 \/E q

1
2

1

2)3/2 (%—l— )3/2 1,

Ya

0

= 2\/§kq =@

drr e, "
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33. @
i) Statement of Biot-Savart’s law 1
Expression for magnetic field 2
Diagram for magnetic field lines Y2
ii) Finding current by revolving electron 1%
(i)
The magnetic field at a point due to a current carrying element is 1

proportional to magnitude of current, element length and inversely
proportional to the square of the distance from the element.

— U aXF Y / !
dB =22 e
472' r3 ﬁ\f\ "|

4, ldlsing ,
|dB| = ﬁ r2 .- I .*.J;} K

Yo

According to Biot-Savart’s law

‘d—B»‘:ﬂ |d|82|n9
Az r
At point A Idl La

. )
-.60=90°sin90° =1

Hence Db= &I—dl

A a°
Magnetic field at centre
2r7a Zﬂa,u Idl
B= | dB= | =>— 1y
-([ '! Ar a°
B= &XLZXZHEI
dr a
= fl &
2a
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Note: Give full credit of 2 marks if a student derives the expression for
magnetic field at the axis of the loop and then puts distance of point as 0
from the centre.

-

Yo

i) g=e, v=10'ms™r=10"m
i= g

.
2mr
ev
2nr
1.6x107 x10’ &

2x 7 x107%°

08 x107 A

7 Yo
=0.255 x10?A =255 Ma

OR
b)

i) Derivation of expression for force 2
Statement of Rule Ya
Conditions for maximum and minimum force Yot Y5

ii) Calculation of magnitude of force 1%

Consider a rod of uniform cross sectional area A and length I. Let the
number density of mobile charge carriers in it be n. Yo
Thus the total number of mobile charge carriersinitisn | A.

For steady current I, drift velocity of electrons \Td , in the presence of external

magnetic field B, the force on these carriers is 1,
F=n1Aq(v,xB)
= | jAl|xB 7
[j _] v
= 1(IxB)

Where nquJ is current density (j ) and ‘]A‘ is current (1)

Fleming’s left hand Rule: If forefinger, middle finger and thumb are
stretched in mutually perpendicular directions, such that forefinger indicates
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the direction of magnetic field, middle finger indicates the direction of
current in the conductor, then thumb indicates the direction of force on the
conductor.

Or

Right Hand Thumb Rule : If the fingers of right hand are made to rotate from
ItoB through angle 6, the thumb points in the direction of force on the Y

current carrying conductor.
Condition for maximum force 6 = 90°

‘E‘:IIBsinH = 11B
Condition for minimum force 8 = 0° or 180°
F| =0

Yo

Yo

i)

S A

LISAY Y

X-8 e

= H 2141, |
4z d
_ 10_7X2X5X2'5><10><10’2N %

2.5%1072 5
=10°N A

Yo

SECTION - E

34.

a) Points at same potential 1
b) Current through arm bg 1
c) Potential difference across Rs

OR
c) Power dissipated in R, 2

a) Points (a, b, ¢)
(d,e)

4. f,g.h)
are at same potential 1

Note: Give full credit if a student mentions any two points at same potential
from the above.
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b)

E=60V

r=10Q

According to Kirchhoff’s loop rule
for closed loop abgha

-6+101L+1;, =0

Ip +101, =6 0]
for closed loop acfha

-6+10(|17|2)+|1 =0 A
111;-101, =6 (II)

Adding (i) and (ii)

121, =12

h=1A

Ib=05A
= current through arm bg

Note: Award 1 mark if a student calculates the current by any other method.

Yo

€) Vrs = (I1-12) x R3

=05 x5 !
=25V
OR !
(©)P=(I1-1)% x R, =(0.5)* x 5 !
=125W 1 4
35.
a) Tracing of path of ray 1
b) Finding velocity of light 1
c¢) Explanation of two application of TIR 2
OR
c) Definition of TIR 1
Mentioning two conditions of TIR Y+ Yo
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1
From fig. angle of incidence on second face /i = 60°
critical angle i, =24.5°
(i) > (i)
TIR takes place
byn= <
%
8
v= & = 320 g on 10 1
n 241
c) Optical Fibre / Brilliance of diamond / mirage (any two) 1+1

Note: Give full credit if students mention the names of applications only.

OR

¢) When light travels from optically denser medium to rarer medium at an
interface and gets reflected back into the same medium the phenomenon is 1
called as total internal reflection.

Conditions for TIR
1. Light must travel from optically denser medium to rarer medium. 4
2. Angle of incidence at the interface must be greater than the critical angle Yo+ Y
for the pair of media.
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